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STRUCTURAL RELATIONSHIP AND ACTIION OF COUMARINS 

The research of new effective drugs is based on the varied classes of compounds. Among them undoubted attention worth coumarins, which have a broad spectrum of action: spasmolytic, anticoagulant, photosensibilizing, antimicrobial, and antitumor properties. Coumarin-containing medications are used for the treatment of coronary heart disease, myocardial infarction, hypertension, vitiligo, vascular and heart diseasees. There are a lot of well-known and widely used in medical practice, drugs which contain coumarin derivatives: Carbocromenum (antianginal drugs), Neodicumarinum and Sincumarinum (anticoagulants), Kovalanum (vasoprotector), Рsoberanum, Веroxanum, Ammifurinum (photosensitizing drug), Visnadinum (coronary vasodilator) etc. [1].
Simple coumarin derivatives are the most frequent in nature. It is noticeable some specificity in the nature and location of substituents upon closer analysis of the coumarin derivatives structure. Coumarins with substituents in the pyrone ring are rarely found in nature. Commonly occurring coumarins with hydroxyl and methoxy groups located on the benzene ring. The most common O-methyl, and only in rare cases C-methyl derivatives [2].
Considering the high coumarin antispasmodic activity, our objective was to evaluate the relationship between their chemical structure and spasmolytic activity.
Analysis of the relationship of the molecular structure of coumarin derivatives and spasmolytic activity was carried out using a mathematical model QSAR, which takes into account the chemical structure and pharmacological activity. This approach is based on the assumption that electronic, structural, geometric or other characteristics of molecules are responsible for the physical, chemical and biological properties of the molecule. Subsequent statistical analysis of a set of descriptors and the experimental data of the pharmacological activity (ED40), allows us to create (discriminatory or regression) predictive function. The research carried out based on published data on the spasmolytic activity of 16 coumarin derivatives obtained in the study of smooth muscle tone in isolated sections of the small intestine of rats. The primary set of descriptors that contains more than a thousand units has been analyzed in order to establish parameters that can describe the spasmolytic activity. A set of molecular descriptors were calculated using the DRAGON on the basis of the molecular geometry optimized using the semi-empirical method AM1 [3].
A study of the correlation matrix helped to identify a number of descriptors that affect this type of pharmacological activity. On the basis of calculations we allocated 4 groups of descriptors: 1) topological: PHI, ECC Lop; 2) information: IVDM, SIC0, SIC3, TIC1, TIC2; 3) geometric: W3D, AGDD; 4) molecular: AMR.
Thus, it was revealed that basic cycle’s structure of coumarins, the nature of the substituents, and the order of their arrangement in molecules affects the spasmolytic activity. Great importance ensures the change in density of the intramolecular electron density, changing on the basis of donor-acceptor interaction of the functional groups, which, according to modern concepts, can determine certain aspects of the coumarins pharmacological action.
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